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The diagnosis of leprosy does not usually seem to be of great importance to the
doctors of the United States. For, as it commonly known, leprosy is a rare disease
in that country. In fact, the number of lepers in that country is estimated to be
approximately 2,000, which means an incidence of 0.015 per 1,000 in a population
of 130 millions. The disease is endemic only in a few southern States. It is
mainly in these southern States that doctors, and especially dermatologists, have
to be on the alert for the possibility of leprosy when they examine their patients.
However, North American interest in the study and diagnosis of leprosy prob-
ably will increase because of the great number of American soldiers who are to-
day fighting in areas in which leprosy is endemic.
Some authors have already called attention to this problem. Moiser (19) did
it by showing the risk of English soldiers getting leprosy in endemic areas,
(Greece, Creta, Egypt, India, Birmania). In the U. S. A., Hasseltine (20) issued
a report on leprosy in men who had served in the United Military Service in the
Spanish War and in World War I. And Saunders (21), basing his calculations on
this report, wrote that "we may expect, during the next twenty years, the
development of 500 cases of leprosy among each million of surviving veterans of
service in leprosy-endemic areas." It means that these veterans would get
leprosy at the rate of 0.5 per 1,000, hence 33.3 times more than the estimated
incidence of leprosy in the U. S. A. (estimated at about 0.015).
This data will certainly attract the interest of dermatologists to the diagnosis
of leprosy, because it is very probable that, in the next few years, many of their
patients will be returning veterans who may think themselves afflicted with the
disease.
In Cleveland, at the Western Reserve Uiiiversity, Dr. James A. Doull and I have already
had the opportunity to examine a lieutenant in the Army who had served in the Pacific
theatre of war. He had the idea fixed in his mind that he had contracted leprosy. Al-
though his doctor had assured him that he was not afiected with the disease, he continued to
believe he was a leper. Only after our examination and reassurance that he was not sick
did he at last seem to be convinced.
We can forsee that many doctors of the U. S. A., especially the dermatologists,
will have to face this problem and it is just as important for them to assure the
patient that he did not contract the disease as it is to make the diagnosis of
leprosy.
It is known that achromic and hypochromic macules are the most common skin
manifestations of leprosy at the onset of the disease. The bacteriological examina-
1 Received for publication June 21, 1945.
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lion of material obtained from the skin and nasal mucous secretions is usually nega-
live in these cases, and the diagnosis has to be based on Ike clinical examination; 1)
Appearance of the lesion; 2) Testing for loss of sensation—(heat and cold are
usually the first sensations to be lost; then the sensation for pain; and finally, the
touch sensation); 3) Histamine test, of which the diagnostic value in these depig-
mented lesions is accepted by everyone.
In 1943, together with Joao Novo Pacheco (22), I gave a report on the result of
a new test used in making the diagnosis of leprosy in the hypochromic and achro-
mic macules. We were able to make such a diagnosis only with the simple
puncture of a needle within the affected skin area and also in the surrounding
normal skin as a control.
The reason for such a procedure was the following: while testing for the sensa-
tion to pain in these macules, I noted that, when the macules were anesthetic and
of leprous nature, the needle puncture used for testing did not cause the appear-
ance of erythema. On the other hand, erythema was seen when the surrounding
normal skin was pricked. Continuing my studies, I did the histamine test in the
same macules, observing results identical to those obtained with the simple punc-
ture of a needle: the erythema did not appear within the leprous macules, but did
appear when these macules were not leprous and in the surrounding normal skin.
So close was the correspondence in the results obtained with the simple puncture
of a needle and with the histamine test, that by simple puncturing of the depig-
mented macules with a needle, one is able to ascertain whether the lesions are or
are not of leprous nature. The puncture test was always confirmed by testing
for sensation and by the histamine test.
In order to judge properly the results obtained with the puncture, it is important to
remember that the response of the skin to the irritant may vary physiologically, depending
on many factors.
Regional variations are observed. The reflex erythema is more clearly visible in the
anterior aspect of the thorax than on the hands, legs and feet, or on any parts of the skin
which are more generally exposed to the light. The triple response is, also, less evident in
old people than in adults and in dark people than in fair ones.
Therefore, the characteristics (color, thickness, etc.) of the skin at the site
where the excitation is done may cause a more or less intensive and evident re-
sponse.
It is for that reason that, in order to avoid mistakes in the interpretation of the
results, such physiological variations must be taken into consideration; and in
each instance a control needle prick on normal skin is required.
RESULTS OF THE INVESTIGATION. A COMPARISON OF THE RE5ULTS
WITH THOSE OF THE HISTAMINE TEST
At first, I caused an irritation of the skin in the center of the macule and in the
surrounding normal skin by puncturing only once with the needle. Afterwards,
I began to test by doing several punctures (three or four), almost superimposed,
one on the other, in order to get a more intensive reaction.
The results of the investigations will be considered in conjunction with those
obtained with the histamine test. It is obvious that both procedures are based
DIAGNOSIS OF LEPROSY 339
on similar, or identical mechanisms. This, and the close correspondence in re-
sults, establishes the practical value of the simple puncture with a needle as an
aid in diagnosis of the depigmented leprous macules.
FIG. 1. ACHEOMIC LEPROUS MACULRS. THE AREAS WERE TESTED WITH PUNCTURES WITH
A NEEDLE: Ix NONE DID THE REFLEX ERYTHEMA APPEAR
In the great number of patients with hypochromic and achromic anesthetic
macules, in whom I performed both the histamine test and the puncture with a
needle, there was not one in which I observed the reflex erythema appear in the
center of the leprous macules (fig. 1).
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In contrast, in the surrounding normal skin, I could regularly observe
the diffuse, reflex erythema.
The following remarks in regard to the reflex erythemas may be pertinent:
1. With the histamine, the reflex erythema was in general more extensive and
more persistent than with the simple punctures; in the same way, the papule
(third phase) is larger with the histamine. But the erythema produced in normal
skin with the simple puncture is clearly visible; it is intensive enough to enable one
to recognize the normal skin by contrast with the absence of the erythema reflex
in the part of the skin affected by leprosy.
2. The reflex erythema in response to needle punctures as well as that in re-
sponse to the histamine test appeared regularly in normal skin. Only in one case
did the needle puncture cause an erythema in two areas of the normal
skin, whereas in a third apparently normal area, the erythema did not appear; at
this same site the histamine test was positive, but the erythema was very slight
and appeared after some delay. In only a very few patients did certain areas
of apparently normal skin fail to react to the needle punctures. In vie\v of
the importance of this point, strict attention must be paid to the physiological
variations, and for that reason, the control punctures on normal skin are essen-
tial in testing a depigmented macule.
3. The time required for the reflex erythema to appear was about the same
for the histamine test as for the simple punctures:
Minimum time required: 10 seconds
Normal time required: 30 to 40 seconds
Maximum time required: 2 minutes.
As further control, the punctures with a needle were done in some cases of vitHigo. In
these patients the response was positive, that is to say, the reflex erythema appeared not
only in the surrounding normal skin, but in the center of the depigmented macules as well.
Identical results were obtained with the histamine test.
In nevus anemicus the result of the test would probably he negative, and the same results
would occur with the histamine test.
MECHANIsM OF TIlE 5KIN REACTION WITH THE SIMPLE PUNCTUEE WITH A NEEDLE AND THE
REASON FOR ITS DrAnNosrlc VALUE IN LEPROsy
As is well known, the triple response of Lewis is explained in the following manner:
1. The initial erythema (1st phase) depends on a local, vasodilatory action in the capil-
laries.
2. The papule or wheal (3rd phase) is due to the increase of permeability of capillaries at
the site of the irritation.
3. The reflex erythema (2nd phase), consequent to the dilatation of arterioles in the
vicinity of the point irritated, is of reflex nature and depends essentially on the integrity of
nerve fibers. The reflex erythema depends on the integrity of the sensitive flbers,whose
destruction makes its appearance impossible (as, for example, when there is degeneration
of fibers after surgical section of cutaneous nerves). In the same manner, the irritation of
a cutaneous area previously anesthetized with novocain does not produce the reflex cry-
thema. Therefore, this is explained by the vaso-dilatory action in the vicinity of the
fibers, which have to be intact in order to transmit the impulse they received to the neigh-
boring arterioles.
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In the leprous maclies, the terminal nerve fibers are invaded by the inflamma-
tory process and undergo degeneration. Consequently, it is impossible to elicit
the reflex erythema in the leprous macule. Either the histamine test or
the simpler, needle puncture test will demonstrate the absence of the reflex
erythema, and thus aid in the diagnosis of leprous macules.
It seems that the reflex erythema does not depend on a spinal reflex arc, in which there
is participation of an affereot neuron or receptor, of the spinal cord and of the efferent
neuron.
In fact, the majority of authors concede that the diffuse hyperemia is connectedwith
purely local reflexes, the so-called axonic reflexes, in which the spinal cord is excluded from
the reflex arc. This is admitted ever since Bayliss' studies. This author demonstrated
the existaocc of sensitive fibers which send collateral branches to the arterioles, causing
their dilatation. When these sensitive fibers are irritated (for example, in the puncture
with a needle), the nervous impulse reaches these branches, and later, the collateral fibers
by which the nervous impulse travels to the arterioles, causing their dilatation. This is
known as the "arttidrornic vessel dilalalion" or "Bayliss' phenomena" (Sehiassi (16) (fig. 2).
FIG. 2. AxoNle REFLEX AN!) AxTloaossxc VA500ILATATION (BAYLS55' PHENOMENA)
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Lewis postulated the action of a histamine or a histamine like, H-substance as
the local initiator of the antidromic reflex. When it became possible to estimate
the amounts of the histamine in living tissues, according to the table of Feldbcrg
and Schif, (Jankowski, (7)), in men, the epidermis was found to have the larger
proportion of histamine, i.e., 24 mgrs. for each kg. of tissue. This histamine is
found in the cells in such form that it cannot act, but according to Lewis, the
mechanical stimulus (for instance, the puncture), acts on the cells, making it free,
and then the skin reacts with the known triple response.
Therefore, when the epidermis and its cells are traumatized with a needle punc-
ture, histamine would be liberated, and would then cause the triple response of
Lewis. This response is incomplete in the leprous macule, in which the reflex
erythema is absent due to the affection of the nerve fibers.
Since Pacheco and I published our first paper, I have continued to study the
needle puncture test. The results confirmed our first observations.
However, I must again call attention to the possibility of physiological varia-
tions in the intensity of the flare (reflex erythema) in normal skin areas. It may
occasionally be only vaguely evident, or in certain areas, absent. For that rea-
son it is always necessary to perform a control test in the surrounding normal skin.
As I believed three years ago, when I first began my observations in this sub-
ject, like the histamine test, the simple procedure of multiple punctures with a
needle is of great value in the diagnosis of the depigmented leprous lesions. This
fact is worthy of note, since the needle puncture test is simple enough to be prac-
ticed by everyone, without necessitating materials or equipment other than a
sharp pin.
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